Poor impulse inhibition is associated with behavioral problems including aggression and violence as well as clinical diagnoses such as attention deficit hyperactivity disorder (ADHD) and substance abuse, all of which are more prevalent in men than in women. Studies have found that fronto-parietal and fronto-striatalthalamic networks are critical for successful impulse inhibition. However, few studies have investigated neural differences in these networks between men and women. In this study, we use a well established behavioral task, the parametric Go/noGo task, to explore the relationships between brain regional activity during impulse control and impulsivity trait measures, as well as sex differences in these relationships. We found that males showed heightened activation of the rostral anterior cingulate, which correlated with ratings related to impulsivity. We also found that the activation/deactivation in males and females correlates with personality ratings in a sex-specific manner.
Introduction
Impulse inhibition is a process involved in the suppression of behavior that is prepotent, overlearned or inappropriate (Aron et al., 2007) . Poor impulse inhibition has been found to be a general liability factor for a range of externalizing and substance use problems including substance abuse, aggression and violence (Fillmore and Rush, 2002; Goldstein and Volkow, 2002; Monterosso et al., 2005; Magid et al., 2007; Young et al., 2009) , and attention-deficit hyperactivity disorder (ADHD) (Crosbie and Schachar, 2001; Lijffijt et al., 2005; Rubia et al., 2005; Clark et al., 2007) . These disorders are seen as part of a "disinhibitory psychopathology" including a variety of traits, all of which involve a deficit in self-control (Sher and Trull, 1994) .
Sex difference in impulse inhibition and in related disinhibitory psychopathologies have been widely documented at the behavioral level. For example, ratings of impulsivity and risk-taking behavior are higher in men than in women (Labouvie and McGee, 1986; Campbell and Muncer, 2009 ) and this personality factor seems to be related to a sex difference in emotional regulation and aggression (Struber et al., 2008; Campbell and Muncer, 2009) . Furthermore, disorders characterized by poor impulse inhibition are more prevalent in males than females, including substance use disorders, ADHD and conduct disorder (Kessler et al., 2005; Newman, et al., 2005; Eme, 2007; Struber et al., 2008) . The specific relationship between impulsivity and the development of psychopathology may also be sex dependent. For example, although alcohol use is correlated with impulsivity in both males and females, this correlation is stronger in males (Stoltenberg et al., 2008) . In addition, impulsivity is correlated with alcohol and caffeine use, not nicotine, in males; whereas females show a correlation between impulsivity and alcohol and nicotine use, but not caffeine (Waldeck and Miller, 1997) . These data suggest that the brain mechanisms involved in impulse inhibition function in a somewhat sex specific manner. An understanding of sex differences in brain activity during impulse inhibition would therefore not only facilitate our understanding of the brain mechanisms of behavioral inhibition, but also elucidate the basis of different manifestations in males and females of a variety of behavior such as substance abuse and aggression.
A frequently used approach to the study of impulsivity is the use of a "go/no-go" paradigm. This paradigm engages individuals in responding to frequent "go" (target) signals and occasionally requires them to inhibit the response when an infrequent "no-go" (non target) signal occurs. This task examines the ability to inhibit a prepotent tendency to respond. Imaging studies in human subjects have shown activation of a primarily right-hemisphere network, including the ventral prefrontal cortex, the dorsolateral prefrontal cortex, parietal cortex and areas of the anterior cingulate (ACC) and the striatum during this task (Casey et al., 2001; Bunge et al., 2002; Simmonds et al., 2008) .
There have been few imaging studies investigating sex differences in activation during response inhibition, with discrepant findings. 
